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(54) UNIFORM LIQUID DROP-FORMING METHOD 

(57)Abstract: 

PURPOSE: To make liquid drops in uniform quantity synchronized with voltage cycle 
formed by a method wherein a liquid nozzle, an electric insulating plate with a hole for 



penetration of the liquid provided, and an electrode are arranged in this order in a 
dispersion medium, and the liquid is ejected from the nozzle with the voltage applied 
between the nozzle and the electrode in a specified cycle. 

CONSTITUTION: An electric field between a nozzle 2 and an electrode 1 1 converges, as 
shown in electric line of force, around a hole 6 provided to an insulating plate 5 that is 
arranged between the electrode 1 1 and the nozzle 2, and thereby the electric field around 
the point of convergence is greatly densified. As a result, the voltage applied between the 
nozzle and the electrode becomes higher, as if amplified, around the hole 6 than the value 
actually applied, producing the same effect, even with low voltage, as that produced by 
the high voltage. This is revealed by a fact that liquid drops are formed around the hole 6. 
By this effect of convergence, applied voltage can be reduced to one-several hundredth 
as compared with the conventional voltage, and thereby corrosion of the nozzle and the 
electrode can be prevented. The liquid drops 1 formed around the hole 6 are promptly 
kept away from the hole 6 without staying there and are flown on their flow. 




LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the examiner's decision 
of rejection or application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



THIS PAGE BLANK (uspto) 




® H * m 4$ Wf- fr ( J P) © ¥f «p fcb SB d> M 

©^Hf $£HF^?g (a) ¥4-59255 

©Int. CI. 5 KBAE* ffF*?M#^ ^4^(1992)2 ^263 
B 41 J 2/06 

9012-2C B 41 J 3/04 1 0 3 G 



@35 ¥2-171763 

@tb & ¥2(1990)6^288 





9§ 


& 


■ fe Si 


IE 51 


»JWMM*ifr£*«r 2-9-12 




. ■» 


m- 


5e # 


jE .« 


»***WMj<MS*BT 1-3-10 






m 


* Jll 




^ms^mnBirmjii^s. 2 -264-30 


Oft 


91 


m 


£C □ 


R ft 


J*J«M*FlMtKTO«f 5 T§ 14- 5 


<3>fcB 


m 


A 


*fe BP 


jE 2: 


jMmmwnr 2-9-12 


<3>tb 


m 


A 




ATOABSrfMbE^S 3 T S 2 # 4 n 


<3>ft 


m 


A 


&m± c 


UBj& ^A 





1 B 91 *0 « f* 
. - ft « tf> S A # ft. 

BE * flo * 'x a< £ y x^*£ttf*£-iB!ti;*-e-* 

3 » w <o & m tt k is 
[ si * ± *j /a # *n 

* » 91 tt . ^ — T ft /J> tt & * *r 5 « * v> m 

& # & k w 0 
c ^ * <z> ffi J 



ft -T.ft/htcttit z <D m & Y & <t 

* * .i» u.fi ^ * ^ r b n -5 <^ ~ t » /]> fx g 

- -5 L — T » /h to. LT 

£ £ -Ql 2n « 2r (ttT, « SI «h i v-5 > *D 

o « * u m ws * m * r . wO^©»iisjinL 

^ — t><DT&<£ ( 45 M BB 5 7 

-1 020 95 ^ £ «K « W B0 6 1-8 3 20 2^ ^ « ) 0 L 

x jum* /j% * < L^>otaaiisis:i:^t< u * 

ft.tf to & .to v» „ <t c ^ . # » «t * ic *S tfj £ * 



-327- 




& tlT LSI'* — # . £l <* 4> 

»««^I±*<^»LTLi v i n -5 IK* * 
gO ^ T li C> 500 /m , &#T-4> 200 * T 

<araK-SJ3«<Difcff£$fc«EE*f|Jfr] L * *< £ 

^ffi£f^«L*aofc**#|K*|^c^j££^ 
( ft M HS 5 8 - 1 7 5 6 88 ^ & « ) . C 

^ ft *<D«ttaftfti:J:!>« 
y x^a> ic^ta L^ttft^wsf-r* 

tft t* tf| te Jfr Jt 5 ft f* fS| £6 < . 

c ss h a< m & l -k -5 <t * an 
ftn^^STii*^^, « o w » ic ^ f ^ isi 




#ia ¥4-59255 (2) 

*<«nfct);x;^<«i:«ft^4i;fc») l. 

- te * tt * Jfc -ft ftcJcSlr«at«:U« 
s«-tf*io s * . * A 5* £ *> t> r {> « * 5<u* 
<t' r u i> *< . £ j£ L*« 

» flf L Tl* S *: fc\ frmf£l±<D&t*<DPjitfi< 
^3fe»ittiT^5, <* * K % * « <D & ft * # 

* 16 W IJ C ? L/r*^5£<Di5-»/Jxjfc*<OJ& 

© m -e ^ # b* ih *a * ic * ft , *> s « 

*»BJlo^- * £> fifc # £ > # f* £ # 

*»tt»*«<h««<t*C0>«l::K«L. y X 



m L -7 — 3£JSAS»0«*«»rflgH 

"C <fe 9 „ # 2 B li » 1 0 IC ij* IS JB « K *? t> 

o i* &v> v msittttl&ftf*. <t *. 

»; f h 5 u r * v >\* & n 

tt^Tftfi^nt^s, & m iu ± + z & t* u m 
n&<» j x ju[2kk> m tb a G) * b&K&mtp^f* 
m <* ft * o / a«aw«tt<g(5) 

« m « (5) ?i (6) « y x * a> m m n o) £ » * 

ft B <= St I* & ft T l« * . $ e> K 16 « £ (5) <o « ->s 
\z u m m 00 *< J& & £ (5) t ¥ fr ic k ■ * r * s 



r o 5 0 * L r . y x n, (2) ^ « & 00 £ © M ic ti 
miKtW^^^aftWEE/^QlAn^ftT^So 

* ie m <» *c * ft « x ^ - a /h * * fi 

*5 % % ^ (6) * a *^ » » « (5) * « ft 01) t 
y XyK2i©|B)i:EIt5:ti:J;»), »2H 

fc « 5i y? « -r ^ <fc ^ «c / x;u<b*«i<3Drao« 
#*<ftft«(a*>?U6)-c'#5gL* ^ offi^on^ 
* « A< *; « ic < * o ^ o * . ?L (6) o ft i£ 
-cay x/b<»:*ffirai=liBicgijtiDL^«EE*<*& 

«*ftfc»itt»?. fi*BE-C*>^*^TJ««ff 

K^f^ffll=i:»?^»D * BE «-^*OttS^<D 1 «c 
s-cT^sci^T 1 *. -extern, yx^-p* 

2 fcSEf**J:Cr#tt»OiaKiitftt*£(5)£>Jl 



-328- 




(6><o*-e**> (t&mrtm) . n (6) & -c & # l 
fc tt * (l) a * © ft ic j£ & s c t u < © *> ic 
fo»nic*^x?L(9^bifij9i^n5o L fc 

it ¥ « * g k « S < £ {* R jfc & & ) 0 
»Bfi!l8Titt4»-»fcOTft 5*«, IS « (5) X s 

a. ^**>fcft«0£dUwW^Lfc^#t*ttuc 

£ # I* ih tc *r «p <c # Ifc tt to ffi « *< ± a * 0 

[ St IK W 3 

*l&^Kj?«izteffl£n*ft*jfcfi£j3<o ft tt 
« . ffi#^ttK<o«tt*fc(ifcr-4,ft^te*>' 

c n e>® w 




^ffl¥4-59255 (3) 



*JC<D««*«>»*J ******** # £P IC * 

o r y a- ft £ * * * x () L < « : ^ ^ IS i: y 
x<fl:ffi£Ai*&Ai*~£ c <t *= * r ft m * b @ 

»«cotf*iwcii*n*i:6***c i i: j: 

? *< *. & n s . cn£0fA^f*ftnfctstett«i 
e ai a # t u t m m -e h z * 

c to ft # ^ «J » «i - - Jtt rS *1 ic hj e= 
S 0 O *< ffi A! -C # « <*) -e.* f 'J ffl S ft ic a L fc 

t o ^ « ^ if j: is e » ^ iF «5 St li x 3* *s s # 

^JRS»?ttK<0««li t Tli, fc £ * I* -t >l/ 
n-X. 7/f o-X, 17 7 ¥ — 1- > * T JV ¥ > 
Ktt. $8 7 .< y o .>f > , rj ^ - ^ > N * ^ > 

ft * e S fc , ^)fiS»?«)Kt Ltli> fc £ * 



tf # y tr — ^ r 


/t/ =J — , 


4? 


y - 


7 - * 


^ >P -L 


- 2" ;U * > - h 


„ y * iU / 






b - h 


/ fc K 


a * -> j. /u y 


M !) U - 


b 


^ £ 


^ » * 


* 


i/ £ n * • x ^ 


u > / Zf 9 


it 








f 1/ > / ^ D ^/ 


t + <t * 




u > 


A ffi ^ 


o <* 


? iz m m <b -r * 


> 5f m £ * 




A 


•set 


t? * 


S >P V - ii <i 


* > ^ & W 






4* <h L 


T {) W 


m t *> z o 












z ti z> to ft ft 


^ % » ti m 






« « 


* tt to 




* * tc ® 


m 


* n 


* o 0f 






» W i # IB 


m 




L < li 




O ft # a< 98 if 


n « • 










;£**ft 


jr «t * 


CD 




(* O « 





»^^J (l984)*ltttllKH%^. * 5 IMi 
SAMUEL H.HUDSON and JOHN A.CUCULO . Jounal 

of ■ acroso I ecu I a r Sc 1 ence-Rev I evs In 
Mac ro-iolecular Chealstry and Physics ^ 
CI 8 (1) . l-«2H.s 1 980 ^ if * * !& L X * -5* C t 



J . Brandrup, Poiyaer Handbook, 2nd edition , 



John Viley and Sons Inc.x 


1 9 7 5 a * # ^ 












T « > 




if S > f u 


> % ^ d □ <t ;l/ i» v 


v ^ a o 




> £• ^> ifi * 




/: ti 2 S 




S £ L T # 




0 « ic 


m m 


(E ii i L T 




^ 9 J - 


A, U 


<tr to {& m r ib 




t &< r * 


Z o 


* t> ic s d? V 






IC ^ 


* tt ^< 4 - 1 2 




Jjo x s 




*> -C $ 4 o » 


?Kteco*&^t L tli 


. fc <h * 


ti ?K 


. T -b h > % 


7^hvb K a "7 7 > 


. v ^ + 


^ > 


N *>' y ^ ^ * 


/U A T $ K , v y 


T -tr h 




K . v y * ;U 


^ * * + S' ,K . N-y 


f- yu - 2 - 


b* o 


y K >tt c* O 






e ^ 


n b i: 8 ® (g 




•J ^ - 14 ^ * 


^ ?H i: t 5 




4^ =J ~ 




« tt ^ 0 7 ^ 




* JD * 


i = 




H^^^Kcbfgft 


® tt JK « 


. 50cps W T ^ » 



— 329- 



* L < Ix 20cps & T T * * „ SOcps <fc >} 

< ft S i £ % * E £ fSi & L /; « ic Ix ft 
0 ic < i> 0 * . :o««<DH5l£««i:iii 
< is £] PS (x ft l* o 

* JB W K *s T , I5l3tf>Sf#^*&flr<ojg#*. 
/ X ^ ^ £ £ /g #1 <t # *8 jg & ft ^ L 3i *§ ?g <D 
»»i + i:«lti^5:ii:j:t), ** * a< J£ J& 

y f ;Hr ;U d ~ x , -f ij e ; fl/ 7 ^ 3 - ;K 4? 
'J*f'>xf|/>v^ir^>*y ^ ij /U i — 

h ft <*f * 0 . 2 - 5% ( M * *5 . PJT^«) SJD 
L f:*«i4^iSf t,ti5o x£ K . i$ # & 

» ^ 8 * ^ If £ CMC Ix # ft IS <h t T ft 

'* ? 7 4 > ^ v 7* o * > % ^ h 7 y > ft <sr to # 

{fc * 3* a* # . ft *a afe . «9l^7*a^iD«^nb. 



ftia ¥4-59255 (4) 

0 £ f fc & . 1,1,2,2.- f M^Dox^/i 

iz H L B (HydrophI I I c — I I poph II lc-Balance ) 
(ISO m . -*rlP®7SttW s = 

* tii US » *B fT . 1 9 8 I £ m ) ri<3-7<0|?LgjStt 
M * t i i If / 'J * o - ; x f 7 1/ - 

yjtD-^t;*i/x-K y f ^ > * y 

# ft ft *> tt JK tt 5 0 c p s PJT^*FH<, 20 
cps *< £ & l;: & £ L < * 5cps« T tt< t < Ic $ 

K«l^n^ — tt * 7? * K < < ft S « |S] * 

* o 

»ftflEO«5Hn*fitlil0" 10 -100 tfs/c«. 

* £lr|±10~ 7 -~10#s/cn|-C ! *£<D;*<*f* tV> e 

& * % r # -c h >b $ + & -C i> m - * m m it -e % 



♦iTttl»<El»A«, * £ < 15 M £ * « ;*: £ -T 

m 4> >h * CM* £ l* ic II fe ft fg ft £ © m n 

<D 42 5* « £ * £ < ft*fc»5>T*-5o £ S *> *i 

PJ#J**©*?*/=«><D*ffii % # ft IS <Z> « Si 

m ft t< it « w * # cm* * c> ix ft * /!✓ h)»>b» 

ft ft (D ii «, IM o 0 #AHJH^&ftf«K;i,h«D 

h^l^Sf*?), » * tf> ix* * 
^ is ft =f- *k ;u h £t ± # g <fc L r • 

* 55 Bfl T- li . * <0 »ft tii ft « 4, -c ft ^ 

ti 5 /: » > $l(*:*T-)ftI*3l?«t5^ft®«t9 

< ft o fc ^ , «tIiWX^^*Si:ftlt5: 

£ *Mi <b A, £ £ C ft < ft * <> * /x x * « BE 



& ft iwx \b . «i ai is jk ^ * n ii a * * < u ft < 

TU4S^ /]> '2 < t 4 C i ^ T S x 

)»< ft < , fc«j»^3cSir^*©r»»o 

S ^ ^ ^ ^ 5 o 

^ICffiffloJ«feftglJO^ft«K<p«|SLO«:jK*^ 

t"tt«SBfrfliB7f*^ 0 ft » 1 - 3 B 4> ©ESSS 

*Ofteix*»^tt*<lft»fe(5)^?L(6)T'4ZmL 
^l®*c^^«t-?ic. ««f^^ffi»»^Klc, 

^^^«!5r^fg«sii^gi-r^-r,fc ^ ic-^^jt 

(5><3?l(6)ic|Si-,Ti»tii£n*o » 1 H lc ^ t 51 
$S « "C Ix . y X ;u(2) Ix ^ « ft if <r> m m <o t, 
o -r * s . H3Bi:^tx?ic;x^?lG)J9 



-330- 



EBB ¥4-59255 (6) 



* * * * » i* - w is w. * n r . s ® tc 

ft *< > ^J,yX^*ffifflt«CiU^*A^I 
|g T * 5 o ; X/KO?lD)(OaIliaff 20-250 
m T * 5 i< , 2 5 0 an El T <0 it K ti & <0 /J> £ O 
tt*^^fiEt-5/:»lwttai^ 200 w K T i t 

ft o * l < . ;x*oiteu*ait«fc» 

lcl±30jfli£l±.£<fiF3 L 0 & « (5) <o (6) 4> & 

RiCft^ ttlt 5 Olit^^**t S *> t? * *) . 
100 <5*fii5<Oli»U < <£U, L L 

* . /j>£**ft£#«Jtu±K;$^ifi*:£-ct*« 
S * £ n 0 . Ift * « lc * S ti BE ;*? flu fc» ft 

tt <0 9 £ t ft A: «> 2 £ U ± *< & £ U ^ o 
£ fz . / X >K21 t. ffc ft fi*(5) © 153 R* «i SO^n - 10m 
# * L o COBB** 50jot 7kS5T~*ft<hft* 

^stioin^^^ - i- ti * *> n a< * ft • u 



— ti f« » ri< T £ : o 

* «=> y X ;K2) <b & IS £ © £ n 18) 1= i£ £ n 4 « # 
& m (4a) tt y X^©JL(3)*btfift#f*£l5I#L 
tt IB »« © fl. (Q ^ o C © <h £ . 

*t . I^U X^^ffl^t> £ & £ 'h £ ?* » £ 
o< 5Ci(,BIffiT-*5p 2 * ffe W T (i . dj 
*> # » HI (4a) tli^/i5^l»J8(4b)^Aa(9! 

»^(4b)«c. tz±*.tfXffif£&*i*mmi,xi*. 
m & n * & m k l , £ricL*«*s<o£<* 

* m 01) li s ^ 1 0 i: /7 t <!: 9 i: x ti t * ii x 

f>U^xf-;Kit'<0^«ll!tL, y X ;P 

&IO-5piiSft<ojg||i:SIKltU^ t, 38 
2 0 i: ^ t J; o K#*i:&H<z>*fe»fc (5) 



T *> J: - S*lB<Z>««01)lcli#««(IG)rt-rfl* 
j££*i£:tttt;C><Aa*-&(&3lO~~20»|£|ga7l 

5S£E^4^i««(lfl^^LT / X >(2) £ # 

* n t i« ft • ««5*-««LfcKj — titt*©#t* 

ft it . 3 . BO IB LfcJ:9fcft**iS# : F«5 

r <o ti <c £ x ft * a (B*intn4i») *< 
3£<cjjnx£*i,ft 0 

yX^^b»Ott«oqi:ai«*i U-f y X tt ic 
»#Lfc<h *l0-1000O|gffl-e*ft C «t i* ttf * 
L < . *£lC#£L<tt20~500T*fto U 
y ft j&< 10^ T t? ii ft « o 4 fi£ i < ti: 

— ^i 000 «ra^fti:fSIJWt^ffilC«^ft^» 
<0 S ffl *< «* lOKHz ^fiis $SLfc«fi^«^ 
^ftCt*<«t<ttft. 

11 . t < K ISJ « *g K * n ft ft /> « BE ft * 
O # ft ic tt ^ T tt ft * ic /J* 3 V* ^ £ * * • I? 

12 L/:i -5 Kt£3fe<D;fri£TMi«<£T 4> Jfc M * ^ 



It.aoH * *ir v» ; X ;p ^ ?L SB # ic ft -t 
ftat«>i=w<0«P^3&<«ft*n^>r^^/r*<^ * 

14 IB A< <i ^ O T- It < t 5 C i A< T * , « ^ 01 
*tt<08P^-TJd'4>"rftfc>!>l-C(DW»A<Kft-r 

ft t ^ 5 c t o l fc^.-a r v *» o 

HJ£X±3ta5l^:«f*i^-Ct>yX>U*ft 
iMi«So*Attii; ti: u o 

5SI5t«^»^«»*^«J ni: < < ti- ft o 

tS*&f*ffil-<fcft£3£*t»nfto H BR IC « » « C 
— S O jg JH -C ^ (k t 4 « E i: (i , a#tf>3*SS 

«ff«-ffifflfftctfc-c*ft*<. ^»«e^&«? 

o«BE4> L < li © * BE © li 9 /i< S ft ft , 

*E t fci:H»iBi&<i£< , fif*L^ e jSffl^J 



-331- 




0««*t3~2OOO*'*h* I t < (i 5 - 500 *' 
V , J6 ft ft li 3 # 0 . 3 - 20KHZ . £ L < f* 
0.5 - lOKHz T * 3 ♦ 

t ?6 T K & J: o i: t 5 © jJ< ff * L < , ;* * 
L < « 3 Si^KlTt* « B Z <D £ v U 

83KL/=J:?fxigjn&s;$<jia*_*n. £ k » 

c © $ iw: , lifSeil?l«l:lT^1Rj»* 

*y-r-tt?&*ns. # ft ** « o / w s> . w 




»G3 ¥4-59255 (6) 
/Ofi^f ntt J:^^**^ ^ - I* « * tt T 

lilttfffl^TU^ L 2 « S5 « ± # m LTfc 

*> «fc I' o LTIi, Jt^x.^-: 

> -tf > . i yl/ K > -fcf > % + •> u > % h ^ i 

Jg * ft t>< 5 - 1 2 <0 & WS & fi «t 7 iV =x - /U fx <*f i< 

mizm7i<L&*;^-<Dmt*m± L-cu^ tz t 

*. fcf X ^ U > , i^;UX^U>. 9 u jv jt 1- a, 

ftx^u>,7^ , ;*B/f^, / ? ? y ji? a 

J ^ As * 7 9 'Jo-h'j;K »7k7 1/ >K N 

— K x #'Uf u>/'J 3-^*;/^^ y u- 

- fx e & & s o ztit><D?*>-c^ * + u > - a 



tr — ;u >< > *r > , x^u>-^tK^u^>K- 

y f - ^ K > -tf > , / ? ? i) >\, g y ^ - t* 

— ^ > *r > , / * ? y /u & ,/ f- ^ - i f i/ > 

r V =x - A, y ^ * U - /x if tf> *fi * £ *3 \£ t>< 

a*i;a4>*&J!lJLfcS^BflJ6*iK f: <fc * S fi* 
ft *< > */ *f * , 7*/ex^vrfDzhi;;Kc 

tt t> ti * . 

7-<DA#Wi irii, tz t A. \i 
7 ? V 7 S K . 8 * <o 7 4. + ;l/ 7 ^ 'J ;l/ 7 i 

Kx t K □ + •> x f ^ y m n - k r ^ >; 
'x <ir n * „ :ti6o#y-7-tt*»tt 

mmmizit. tz t * ti / * u > t- x r * y ^ r 

h fx <5f * 0 ^t>lzfi^Mfe«i:LT, /r £ 



n s „ 

4> 7& <h [SI 50cps KIT, i L < (i 20cps 

WTT*5o * tz . C©fcO*&£***:i::ti<b 
< ic £1 PB (i t£ ^ o 

^ c « ** o'^ fttt&Hi;j:9i=aiit-tf??->« 

O#^*>tt<D#cg?5te3»]*0.2 - $% 

* f- . 8*ttty7-ow*i»i:ii, # ft ** 
i Lt/:ix.lf F;H>, *• •> 1/ > , f h 7 'J 

> . tfro4>«*ft'<?tF4>tt£'0>lftft* 
* M « *K JS £ ft tfc * . PJ^ooif 
1.1.2. 2 . - H-7^dojl^I/>, ^ d ;P 

> fx © ^ d y > ft % ** * 

<D tt «5 ft v •> 1; 3 - > * * * fx i* J8 V* £ tt & . 
CtlblC HLB ®^3-60^EStt»> /ci^ 



-332- 




« > 7 - tt « I* . att£*ic&i»<e>#*8]8*! 

IcAotS^S^SCilcJ:^ a * <o a 

^ - tt # ij t - .11 T tt * c i T * * . ffiffl 

If. ffc ft g| 20- 250 m °> » 'h tt — * * ft * 
M # *j ic « w * 0 leJIM-eiiMtftifo^tt 



ft«*A*4«LT^*4»^^»tt, iS *A & 5 *> 

t£ -9 fZ o 

to m * i . s xio-»ai/iinT;xAi:as^fc, 

<D M ft: 4 . 2 Ml/iUTiSo fc fl £9**Sfl4)tf>£s5 
« J» £ 7 00Hz «c»^t. 0)iO*£E*^*lc±l/ 
T I* < i . 5.2 #J\,btz&Ltz£*lzmiRVL& 
*c 0 . © g 1 8 0 — *tt»a<«RLT;t 

* n „ :©ii(O«iiifflSHJf(0 1 M 
T T * « 2 *> iz M EE * ± if X K> * 400 

hlzaCfc&ftlzinJnani ic /h - o O ft m 
& Jfc L li U » . C<0«Em±Tli^-^«[« 

H « « 2 

PIj^ 50ifl» © / * )V tz & * iz « 4i . ^ ffi « 

*r . ««*o»M^^n^n 7x10-2 mi /■ 

lo*>£04.2 il/ilnUfc. 5! * S JB £ 4 0 0 0 H z 




SJG?] 3 ? 4-59255 (7) 



H IS PI 1 

«* * ffl «* f* ±lt #**>tt* 

®Sttffl*4%i§jtaL*JTnli < £ £ -e <z> tt & u 
1 cps *SS, 2xi0-9 S /o«) *m 

l> . #»i*<tLTjB#7k C « » £ 3* # Ji 4 . 6 x 
10-« s/cm ) * JB I* * IB 1 Hi:*'f 8B(;j;*)a 

I*, m M P9 58-1 75688 ^^«i:E«*nt 

J: ^ tt|fc8«tt-WISC * tt^o fc. X 
t- > PXXf-^»«g(ll)J:«iSSl0M<D?L(l3) 
^ Bfl (t /: . ; X ^ £ « fii © SI i: I S 400 OT <^ E 
(6)OMV^.»* 200 m <D # V r h 5 7 ;U o i 

* ** (5) <*> H *B li 2 00 tm . V X /M2> £ * £ CD «o H 
S3 I 0 £ L o c n £ SB 1 0 JC ^ t E » T 



C K £ U 9J*J0«E£&*lc±tf*:, 5.8 # ^ 
F IC * * * £ El » « ffl 1= $ lBJWClfHOiS? 

(111820.) a<*ttLTH*tf$n/-o 

* £ « £E * ± if Z t 5 4 0 h-C* 

£ -> * £fe C * **lH±OtffTtt^-tt 

ft * tf> Jfc fi£ fi< * BJ ft |C ft fz o 

iL2R©7Kott«^^4Jc^i^<. W T © ^ 
fr tt -> fz o 

7k. *Tri&OSl£*3r*ne*lS.2 X 10-1 ol /aln 
& J: Cf 8 . 3 il/iloi Lfc, £ Sfc Ji J« * 1 1 0 0 Hz K 
» j£ L . QIDd«EE^^«Ic±I/«&« 130 * * 
Htff5lWttffil=aL. 2 0 0 0 +' ;U F T* (5J *fj # «j a< 
*n^« £ fifc L Eg — ttifc«Oia&li2IO xan ~C 
* o /: o 
. C IB O $fr * ] 



-333- 



ISiiag»*>tt*«»rffiEK ^ 2 H (i % l H i; ^ 

< H S £ £ » ^ ) 

(1) : ft*? 

(2) : V X * 

(4) : # » fit 

(5) : £ K & 

(6) : *& « *£ V> K 
OIK 02) : * t£ 

04) : 




HIS] ¥4-59255 (8) 



4#&SK: 



^ 2 m 




5? 3 0 




-334- 



